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Damage assessment of step-terrace frame

structure on the slope under the main-after shock
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Abstract: Three structures with different layers and crosses and an ordinary flat frame structure were
designed with reference to the current norms of China. Taking the Park-Ang damage index as the parameter
of structural response, and peak ground a cceleration (PGA) as the parameter of the ground motion
intensity and considering the additional effects of aftershocks, damage assessment of the layered structure
was carried out by the incremental dynamic analysis in rspects of the additional damage index, the layer
damage index and the overall damage index. The results show that the main shock is the most important
factor causing structural damage. The damage of the upper ground layer is the most serious, the additional

damage index of the components of the layer structure increases, and the additional damage of the upper
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grounding column is the largest. The global damage of the layered structure on the slop is greater than that
of ordinary flat structure, the damage index ratio decreases in turn according to C2K3, C3K2, C2K2
and ORD.

Keywords: step-terrace structure; aftershock effect; IDA analysis; damage assessment
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Fig. 1 Elevation diagram of the structures
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Fig. 2 Acceleration-time history of the main aftershock earthquake
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Table 1 Measured cubic compressive strength of concrete
PR )22 oy R R R — R —RgE =R
S cwr50mm / MPa 36.6 31.8 36.2 34.7 33.6
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Table 2 Rebar material properties

WA EA/mm JEIRGRE/MPa AR BRREE/MPa i IRV A8 S/ MPa iR/ %
4 390 414 0.002 1 195 000 26.7
6 441 529 0.002 2 203 941 34.2
8 582 855 0.002 289 850 28.8
10 481 745 0.002 265 433 23.6
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Fig. 4 Simplified analysis model Fig. 5 Hysteresis loops of base shear versusroof displacement

measured by experiment and numerical simulation
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Fig. 6 The layer damage index of the structure under the main shock
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Fig. 7 Layer damage index
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Fig. 8 Increase of layer damage index
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